Adherence to the Healthy Nordic Food Index in the Norwegian Women and Cancer (NOWAC) cohort by Enget, Torill et al.
1
(page number not for citation purpose)
Food & Nutrition Research 2018. © 2018 Torill M. Enget Jensen et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution 4.0 International License (http://
creativecommons.org/licenses/by/4.0/), allowing third parties to copy and redistribute the material in any medium or format and to remix, transform, and build upon the material for any purpose, 




Adherence to the Healthy Nordic Food Index in the Norwegian 
Women and Cancer (NOWAC) cohort
Torill M. Enget Jensen1*, Tonje Braaten1, Bjarne Koster Jacobsen1, Runa Borgund Barnung1, 
Anja Olsen2 and Guri Skeie1
1Department of Community Medicine, Faculty of Health Sciences, UiT-The Arctic University of Norway, Tromsø, 
Norway; 2Danish Cancer Society Research Center, Institute of Cancer Epidemiology, Danish Cancer Society, 
Copenhagen 2100, Denmark
Popular scientific summary













Objective: This	 study	aimed	 to	 examine	 energy-adjusted	dietary	 factors	and	 lifestyle	 factors	 related	 to	 the	
index	in	a	Norwegian	context.
Design: The	study	was	cross-sectional	within	the	Norwegian	Women	and	Cancer	cohort	and	included	81,516	
women	aged	41–76.	 Information	about	habitual	 food	 intake	was	based	on	a	 food	frequency	questionnaire	













Keywords:	healthy Nordic diet; dietary index; dietary pattern regional diet; the environmental impact of foods; energy adjustment
Received: 2 March 2018; Revised: 31 July 2018; Accepted: 1 August 2018; Published: 12 September 2018
The	 Mediterranean	 diet	 has	 been	 related	 to	 improved	
health	since	the	first	major	studies	of 	the	food	patterns	
typical	 of 	 Crete	 in	 the	 1960s	 (1).	 This	 dietary	 pattern	
consists	 primarily	 of 	 plant	 foods	 (i.e.	 fruit,	 vegetables,	
whole	grain,	potatoes,	beans,	nuts,	and	seeds),	moderate	
amounts	of 	fish	and	poultry,	 low	amount	of 	 red	meat,	
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and	fat	primarily	from	olives,	and	is	strongly	associated	










Nordic	 diet	 have	 been	 developed,	 such	 as	 the	 Healthy	
Nordic	Food	Index,	the	New	Nordic	Diet,	and	the	Baltic	
Sea	Diet	Score	(7–9).	High	adherence	to	any	of 	the	three	
indices	 is	 associated	with	 a	more	 physically	 active	 life-
style,	and	by	design,	high	adherers	have	a	higher	intake	
of 	 healthy	 foods	 such	 as	whole	 grains,	 fish,	 fruits,	 and	
















has	been	 linked	 to	 lower	 risk	of 	myocardial	 infarction,	
stroke,	type-2	diabetes,	and	colorectal	cancer	 in	women	
in	 other	 countries.	 Furthermore,	 a	 new	 WHO	 report	





documentation	 and	 generally	 better	 understanding	 of	
factors	 related	 to	 the	healthy	Nordic	diet	 in	all	Nordic	
countries.
The	 items	 included	 in	 the	 original	 Healthy	 Nordic	
Food	 Index	 (i.e.	 rye	 bread,	 fish,	 apples	 and	 pears,	 root	




(e.g.	 not	 as	 spices),	 and	 availability	 in	 the	FFQ	used	 in	












The	NOWAC	 cohort	 is	 a	 prospective	 nationwide	 study	
with	more	than	170,000	participants	(19).	In	short,	the	co-
hort	recruitment	took	place	from	1991	to	2007	in	batches	
consisting	 of	 women	 randomly	 drawn	 from	 the	 central	
national	 population	 registry.	 Participants	 answered	 a	
self-administered	 questionnaire	 about	 hormonal	 and	
reproductive	 factors,	 smoking,	 alcohol,	 tanning	 habits,	
socio-economic	 conditions,	 height	 and	 weight,	 physical	
activity,	participation	in	mammography	screening,	breast	
cancer	 in	 the	 family,	 other	 diseases,	 and	 self-reported	
health.	 Follow-up	 questionnaires	 were	 mailed	 to	 some	
of	 the	 participants.	 A	 majority	 of	 the	 questionnaires	






















NOWAC	 cohort	 has	 been	 obtained	 from	 the	 Regional	
Committee	 for	 Medical	 and	 Health	 Research	 Ethics	
(REK).
Dietary assessment
Diet	 was	 assessed	 using	 a	 semi-quantitative	 FFQ.	 The	
FFQ	was	designed	to	capture	the	typical	diet	during	the	
past	year,	covering	traditional	foods	in	Norway	with	spe-
cial	 emphasis	 on	 fish	 consumption	 (21).	 The	 response	
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options	 were	 given	 in	 fixed	 frequencies	 and	 quantities	
check-boxes,	with	4–7	 frequency	categories	 (e.g.	carrots:	
never/seldom,	 1–3	 per	 month,	 1	 per	 week,	 2	 per	 week,	
3	per	week,	4–5	per	week,	and	6–7	per	week).	For	some	








convert	 the	 consumption	 of	 food	 items	 to	 grams	 (22).	
Information	about	energy	and	nutrient	content	 in	 foods	
was	 obtained	 from	 the	 Norwegian	 Food	 Composition	
Database	 (23).	The	 calculations	of	daily	 intake	of	 food	
items,	energy,	and	nutrients	were	done	using	a	statistical	
program	 for	 SAS	 (SAS	 Institute	 Inc.,	 Cary,	NC,	USA)	
developed	 at	 the	Department	 of	Community	Medicine,	
University	 of	 Tromsø,	 for	 the	 NOWAC	 cohort.	 Miss-





frequency	 weights	 obtained	 from	 a	 24-h	 dietary	 recalls	
study	within	the	NOWAC	cohort	(24).
Absolute and relative nutrient intakes
Total	energy	intake	were	calculated	in	kilojoule	(KJ).	The	
contribution	 of	macronutrients	 (protein;	 carbohydrates;	
total	 fat;	 polyunsaturated-,	 monounsaturated-,	 satu-
rated-,	and	trans-fatty	acids;	and	alcohol)	was	calculated	
as	 energy	 percentages	 (E%)	 of	 total	 energy	 intake	 and	
compared	 across	 adherence	 categories.	 The	 energy-ad-










were	 included	 in	 the	 index:	fish,	root	vegetables	 (carrots	
and	 swede),	 cabbages	 (cabbage,	 broccoli/	 cauliflower),	
apples/pears,	 whole	 grain	 bread,	 and	 breakfast	 cereals.	
Due	 to	 the	 available	 questions	 in	 the	 FFQ	 used	 in	 the	
NOWAC	cohort,	and	to	some	extent	differences	in	food	
culture	between	Denmark	and	Norway,	 the	original	 rye	
bread	 category	was	 replaced	by	whole	 grain	bread,	 and	




Index food category 
(number of questions)
Description of food items included  
in the index food category
Changes Scoring criteria Separate portion 
size question
Fish (12) Median
Fish as a main course (6) •	 Poached cod, pollock, haddock, Pollack






and 5 include 
a category for 
‘other fish’
Yes





•	 Other fish spread
Subcohort 1 includes questions  
on tuna and sardine. Subcohort 1  
and 2 include three categories,  
that is, mackerel in tomato/smoked 
mackerel, caviar, and other fish spread.
No*
Root vegetables (2) •	 Carrots
•	 Swede
Median Yes
Cabbage (2) •	 Cabbage
•	 Broccoli/cauliflower
Median Yes
Apples/pears (1) •	 Apples/pears Median No
Whole grain bread (1) •	 Whole grain bread Subcohorts 4 and 5 include a question 
on kneipp bread (partly whole grain).
Median No
Breakfast cereals (1) •	 Cereal/oatmeal/muesli Consumers/
non-consumers
No
*Correspond to the number of slices of bread with fish spread in the FFQ.
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Foods and nutrients not included in the index
Comparison	 of	 the	 absolute	 intake	 (gram/day)	 and	 the	
energy-adjusted	 intake	 (gram/7	MJ)	of	 some	 food	 items	
outside	the	index	that	contribute	to	the	total	energy	intake	






ered	 less	 healthy,	 and	 other	 fruits	 (orange,	 banana,	 and	
‘other	fruits’)	and	other	vegetables	(tomato,	salad,	and	two	
general	 categories	 ‘other	vegetables’	and	 ‘vegetable	mix’)	
are	considered	healthy,	but	not	incorporated	in	the	index.
Fiber	 (gram)	and	 sodium	 (milligram)	were	 calculated	
as	absolute	 intake	 (gram	or	milligram/day)	and	as	ener-
gy-adjusted	 intake	 (gram	or	milligram/7	MJ).	 Intake	of	
some	 essential	 micronutrients	 (vitamin	 D,	 folate,	 sele-
nium,	 zinc,	 and	 iron)	was	 included	on	 the	basis	of	 sur-










(BMI),	 physical	 activity,	 smoking	 habits,	 and	 region	 of	
living	was	compared	across	adherence	categories.
Age	 was	 divided	 into	 four	 age	 categories:	 aged	
41–50,	 51–60,	 61–70,	 and	 71–76	 years.	 BMI	was	 based	
on	self-reported	weight	and	height	(kg/m2)	(26)	and	was	
categorized	as	below	normal	weight	(BMI	<20),	normal	
weight	 (BMI	 ≥20–24.9),	 overweight	 (BMI	 ≥25–29.9),	
and	obese	 (BMI	≥30).	 Smoking	habits	were	 categorized	










food	 items	 and	 the	 basic	 characteristics	 of	 the	 partici-
pants.	The	food	items	(both	those	included	and	those	not	
included	 in	 the	Healthy	Nordic	 Food	 Index)	were	 ana-
lyzed	using	a	nonparametric	test	for	trend	across	ordered	
groups	 (nptrend	 in	 Stata),	which	 is	 an	 extension	 to	 the	












Multinomial	 logistic	 regression	can	be	used	when	 the	
outcome	variable	has	more	than	two	categories	(28).	We	
found	 it	appropriate	 to	 treat	 the	 index	 score	variable	as	
categorical	 instead	 of	 ordered	 for	 the	 regression	 analy-
sis	to	fit	two	models	comparing	medium	adherence	with	











new	 study	 hypotheses	 generated	 for	 the	 subcohorts.	 A	
mutually	 adjusted	 model	 that	 also	 included	 education,	
BMI,	physical	activity,	smoking	status,	and	region	of	liv-
ing	was	 applied.	All	 analyses	were	 conducted	 using	 the	
software	Stata/MP	version	14.0.	The	significance	criterion	
was	set	to	5%	(p	<	0.05).
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Results
The	 number	 of	 food	 items	 from	 the	 FFQ	 that	 was	 in-
cluded	in	the	calculation	of	the	six	index	food	groups	var-





adherence	 categories:	 low	 adherence	 (score	 0–1)	 22.8%,	
medium	 adherence	 (score	 2–3)	 49.0%,	 and	 high	 adher-
ence	(score	4–6)	28.2%	(Table	2).	The	intake	of	all	 food	









Intake	of 	 energy	 and	macronutrients	 is	 presented	 in	
Table	 3.	 Participants	 in	 the	 high-adherence	 category	
had	a	higher	 intake	of 	energy	(8.1	MJ	 in	subjects	with	
high	 adherence,	 6.8	 MJ	 medium	 adherence,	 5.8	 MJ	
low	 adherence)	 (p	 <	 0.001).	 Although	 statistically	
highly	significantly	related,	E%	from	proteins	was	only	
weakly	 associated	 with	 adherence	 categories,	 whereas	
E%	 from	 carbohydrates	 increased	 slightly,	 and	 E%	




Table 2. Consumption	of	 foods	 (gram/day)	 in	 the	Healthy	Nordic	Food	 Index	 in	 the	 low-,	medium-,	 and	high-adherence	 categories	 in	 the	
Norwegian	Women	and	Cancer	cohort
Healthy Nordic Food 
Index components 
(gram/day)
All women Healthy Nordic Food Index score
n = 81,516 0–1 (22.8%) 2–3 (49.0%) 4–6 (28.2%)
Median P25–P75** Median P25–P75 Median P25–P75 Median P25–P75
Fish* 48 29–74 29 17–41 47 29–71 69 52–96
Root* vegetables 40 21.1–74.6 17.9 9.3–30.7 38.4 23.1–67.1 69 51.9–97.8
Cabbage* 22 10–45 11 5–19 22 10–43 44 25–67
Apples/pears* 60 20–140 20 9–60 60 20–140 140 60-140
Whole grain bread* 100 100–180 100 34–100 100 100–180 180 100–180
Breakfast cereals* 0 0–21 0 0–0 0 0–21 21 0–31
* Corresponds to a significant (p < 0.001) nonparametric test for trend over ordered groups.
**25th and 75th percentile.
Table 3. Consumption	of	energy	and	macronutrients	in	the	low-,	medium-	and	high-adherence	categories	in	the	Norwegian	Women	and	Cancer	
cohort
Energy and  
macronutrients
All women Healthy Nordic Food Index score p-value 
(direction of 
association)*n = 81 516 0–1 2–3 4–6
Median P25–P75** Median P25–P75 Median P25–P75 Median P25–P75
Energy (MJ) 7.0 5.8–8.2 5.8 4.9–6.9 6.8 5.8–8.0 8.1 7.0–9.3 <0.001 (+)
Protein (E%) 18.1 16.5–19.9 17.9 16.2–19.7 18.2 16.6–20.0 18.2 16.8–19.8 <0.001 (+)
Carbohydrates (E%) 46.2 42.4–50.0 45.1 41.1–49.0 46.1 42.3–49.9 47.2 43.6–50.0 <0.001 (+)
Total fat (E%) 33.3 30.0–36.7 34.5 31.0–38.0 33.4 30.1–36.7 32.4 29.2–35.2 <0.001 (-)
Saturated fat (E%) 13.2 11.6–14.8 13.9 12.2–15.6 13.2 11.7–14.8 12.6 11.2–14.2 <0.001(-)
Polyunsaturated fat (E%) 5.8 4.9–7.0 5.8 4.8–7.0 5.8 4.9–7.0 5.8 4.9–6.8 <0.005 (-)
Monounsaturated fat (E%) 10.4 9.2–11.7 10.8 9.6–12.2 10.4 9.2–11.6 10.1 9.2–11.7 <0.001 (-)
Trans fatty acids (E%) 0.6 0.5–0.7 0.7 0.5 –0.8 0.6 0.5–0.7 0.6 0.5–0.7 <0.001 (-)
Alcohol (E%) 0.8 0.2–2.2 1.0 0.3–2.7 0.8 0.2–2.2 0.7 0.2–1.8 <0.001 (-)
*p-value generated form a nonparametric test for trend over ordered groups, (+) relates to a positive trend over adherence categories, and (-) 
relates to an inverse trend over adherence categories.
**25th and 75th percentile.
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fruits	 and	 vegetables,	 milk	 and	milk	 products,	 chicken,	
and	 potatoes	 increased	 with	 index	 category	 (p	 <	 0.001	








89	 to	 94	 gram/day)	 between	 low-	 and	 high-adherence	
categories	to	a	difference	of	27	gram/7	MJ	(from	108	to	
81 gram)	between	the	low-	and	high-adherence	categories	
after	 energy	 adjustment	 (p	 <	 0.001).	The	 percentage	 of	
total	fruits	and	vegetables	covered	by	the	items	included	
in	the	index	(cabbages,	root	vegetables,	and	apples/pears)	
varied	 across	 the	 adherence	 categories	 from	39.9%	 cov-
erage	 in	 the	 low-adherence	 category,	 49.7%	 coverage	 in	
the	 medium-adherence	 category,	 to	 51.8%	 in	 the	 high-	
adherence	 category	 (results	 not	 presented).	 Participant	
characteristics	in	the	low-,	medium-,	and	high-adherence	




The	 relative	 risk	 ratios	 from	 the	 multinomial	 regres-
sion	analysis	are	presented	in	Table	6.	The	mutually	ad-
justed	model	showed	a	greater	likelihood	of	being	in	the	





1.32,	 95%	 CI	 1.26–1.39).	 High	 level	 of	 physical	 activ-
ity	 increased	 the	 likelihood	 of	 being	 a	 high	 adherer	 by	
about	2.63	times	(95%	CI	2.41–2.87),	and	being	a	current	
smoker	 gave	 a	 33%	 reduced	 likelihood	 of	 being	 in	 the	
high-	adherence	category	relative	to	never	having	smoked	
(RRR	0.67,	95	%	CI	0.63–0.71).	Relatively	to	women	who	
live	 in	 the	Norwegian	capital	Oslo,	women	 living	 in	 the	




The	 Healthy	 Nordic	 Food	 Index	 was	 adapted	 to	 the	
data	 in	 the	NOWAC	 cohort.	Absolute	 consumption	 of	
the	 index	 food	 groups	 in	 the	NOWAC	cohort	 seems	 to	
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in	 The	Diet,	 Cancer	 and	Health	 study	 (6,	 7).	Whether	
this	reflects	an	actual	difference	in	intake	between	coun-
tries,	 or	 is	 due	 to	 different	 assessment	 or	 criterion	 in	
the	 quantification	 of	 food	 intake	 in	 the	FFQs,	 has	 not	
been	investigated.	However,	compared	to	consumer	sur-
veys	on	household	level	and	national	24-h	dietary	recall	
surveys	 in	Norway,	 the	 intake	of	 the	 index	food	groups	
reported	 in	 the	NOWAC	cohort	 seems	 reasonable	 (29).	
The	macronutrient	distribution	was	quite	 similar	across	
adherence	 categories	 and	 within	 the	 Nordic	 Nutrition	
Recommendations	(6,	7,	25).	This	is	similar	to	what	has	
been	found	in	other	studies	on	the	Healthy	Nordic	Food	






Recommendations	 for	 alcohol,	 carbohydrates,	 proteins,	
total	 fat,	monounsaturated	 fat	and	polyunsaturated	 fat,	
but	 the	 consumption	 of	 saturated	 fat	 was	 higher	 than	
recommended	 in	 all	 adherence	 categories	 (25).	 As	 the	
high-adherence	category	had	a	higher	absolute	intake	of	
some	micronutrients,	 they	were	more	 likely	 to	meet	 the	
average	requirements	for	vitamins	and	minerals	(25).	The	
average	requirement	for	zinc	and	selenium	was	met	by	all	
Table 5.  Participant	characteristics	in	the	low,	medium	and	high	Healthy	Nordic	Food	Index	adherence	category	in	the	Norwegian	Women	and	
Cancer	cohort	(percentage	distribution)
Basic characteristics All women Healthy Nordic Food Index score
n = 81,516 0–1 points  
n = 18,510
2–3 points  
n = 40,038
4–6 points  
n = 22,968
p-value*
% % % %
Age <0.001
41–50 46.7 52.9 46.6 41.8
51–60 44.4 40.1 44.0 48.6
61–70 8.5 6.6 9.0 9.2
71–76 0.4 0.4 0.4 0.5
Education <0.001
<10 23.7 24.8 24.5 21.5
10–12 34.6 36.6 34.5 33.4
>12 41.7 38.6 41.0 45.2
BMI (kg/m2) 0.003
<20 6.5 7.2 6.4 6.1
≥20–24.9 53.9 54.6 53.3 54.2
≥25–29.9 30.3 28.7 30.8 30.7
≥30 9.4 9.6 9.6 9.0
Physical activity <0.001
Low 12.8 17.7 12.9 8.9
Moderate 72.7 70.9 73.3 73.0
High 14.5 11.4 13.9 18.1
Smoking status <0.001
Never 37.1 33.6 36.7 40.4
Former 33.6 30.7 33.6 35.9
Current 29.3 35.7 29.6 23.7
Region of living
Oslo 9.2 11.7 8.9 7.8
East 36.0 39.3 35.7 34.0
South 4.8 4.7 4.8 4.9
West 21.6 17.5 21.0 26.0
Middle 7.9 8.7 7.8 7.3
North 20.5 18.2 21.9 20.0
Percentage distribution by columns.
*p-value from the nonparametric test for trend over ordered groups.
BMI, body mass index.
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adherence	 categories,	 but	 only	 the	 high-adherence	 cat-
egory	met	 the	 average	 requirement	 for	 iron,	 folate,	 and	






adherers	 still	 had	higher	 intake	 of	 fiber,	micronutrients	
(except	zinc),	and	fruits	and	vegetables,	but	zinc	and	the	
food	items/nutrients	considered	less	healthy	(i.e.	red	meat	
and	processed	meat,	 added	 sugar,	 and	 sodium)	and	 the	
foods	with	no	clear	health	effect	were	inversely	associated	
with	a	high	index	score.
Even	 though	 there	were	highly	 significant	associations	
for	all	foods	and	nutrients	analyzed,	some	are	not	consid-
ered	 to	 be	 of	 any	 clinical	 importance.	The	marginal	 dif-
ferences	in	actual	intake	between	adherence	categories	for	
these	 food	 items	were	 statistically	 significantly	associated	






of	meat	 and	 sweets,	 is	 supported	by	Bjørnarå	 et	 al.	 in	 a	
Norwegian	 study	 on	 the	New	Nordic	Diet	 (5).	 Further-
more,	the	higher	fraction	of	the	healthy	Nordic	fruits	and	
Table 6.  Relative	risk	ratios	for	medium	and	high	Healthy	Nordic	Food	Index	adherence	category	(with	low	adherence	category	as	reference)	
according	to	non-dietary	factors	in	the	Norwegian	Women	and	Cancer	cohort
Medium adherence High adherence
Energy adjusted Mutually adjusted Energy adjusted Mutually adjusted
RRR* 95% CI RRR 95% CI RRR 95% CI RRR 95% CI
Age
41–50 1 1
51–60 1.42 1.37–1.48 1.42 1.36–1.47 2.00 1.91–2.10 2.03 1.94–2.13
61–70 1.91 1.78–2.10 1.87 1.74–2.02 2.84 2.61–3.10 2.89 2.65–3.16
71–76 1.83 1.36–2.46 1.93 1.43–2.60 3.12 2.22–4.40 3.48 2.46–4.92
Education
<10 1 1
10–12 0.91 0.87–0.96 1.03 0.98–1.08 0.98 0.92–1.04 1.18 1.11– 1.26
>12 0.99 0.94–1.04 1.16 1.10–1.22 1.17 1.11–1.24 1.50 1.41–1.59
BMI (kg/m2)
<20 0.80 0.75–0.87 0.85 0.78–0.91 0.63 0.57–0.69 0.70 0.64–0.77
≥20–24.9 1 1 1 1
≥25–29.9 1.22 1.17–1.27 1.19 1.14–1.24 1.35 1.29–1.42 1.32 1.26–1.39
≥30 1.16 1.09–1.24 1.18 1.11–1.26 1.22 1.13–1.31 1.30 1.20–1.41
Physical activity
Low 1 1
Moderate 1.29 1.22–1.35 1.34 1.28–1.41 1.73 1.62–1.85 1.83 1.71–1.97
High 1.48 1.38–1.59 1.59 1.48–1.70 2.35 2.16–2.56 2.63 2.41–2.87
Smoking status
Never 1 1
Former 1.08 1.04–1.13 1.10 1.05–1.15 1.13 1.07–1.19 1.18 1.12–1.25
Current 0.79 0.75–0.82 0.87 0.83–0.91 0.55 0.52–0.58 0.67 0.63–0.71
Region of living
Oslo 1 1
East 1.13 1.06–1.20 1.14 1.07–1.22 1.18 1.09–1.27 1.20 1.11–1.30
South 1.19 1.08–1.32 1.20 1.08–1.32 1.27 1.13–1.44 1.29 1.14–1.46
West 1.42 1.32–1.52 1.45 1.35–1.55 1.82 1.67–1.98 1.91 1.76–2.09
Middle 1.12 1.03–1.21 1.13 1.04–1.23 1.14 1.03–1.26 1.18 1.06–1.31
North 1.61 1.50–1.73 1.58 1.47–1.70 1.77 1.62–1.93 1.76 1.60–1.92
*Relative risk ratios from multinomial logistic regression.
RRR, relative risk ratios; BMI, body mass index.
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vegetables	 in	 the	 diet	 among	medium	and	high	 adherers	
compared	to	low	adherers	shows	that	the	index	measures	a	
healthy	Nordic	diet	and	not	only	a	healthy	diet.	However,	


























lihood	 of	 being	 in	 the	 high-adherence	 category	 than	
women	 living	 in	 Oslo.	 These	 were	 the	 regions	 with	 the	








(330	gram/day).	The	 type	of	 fruits	 and	vegetables	more	
commonly	consumed	in	Oslo	might	be	of	a	more	exotic	





The	 construction	 of	 the	 index	 is	 based	 on	 the	 median	
of	 the	 index	 variables,	 as	 in	 previous	 studies	 on	 the	
Healthy	 Nordic	 Food	 Index	 and	 the	 Mediterranean	
Diet	Score	(6,	7).	Other	indices	use	other	scoring	criteria	
such	as	quintiles	or	recommended	values	(4).	One	could	
argue	 that	 the	 use	 of	 the	 median	 criteria	 will	 simplify	





with	mortality.	They	 found	 that	all	 indices	captured	 the	
essence	 of	 a	 healthy	 diet,	 and	 the	 associations	with	 re-
duced	mortality	were	of	similar	strength.	Hence,	they	did	
not	 recommend	one	dietary	pattern	over	 the	other,	 and	
neither	any	particular	scoring	method	in	the	construction	
of	 an	 index.	 In	 addition,	when	 considering	 the	 positive	
health	 effects	 associated	with	 the	Healthy	Nordic	Food	
Index,	 it	 seems	that	 the	use	of	 the	median	criteria	 is	an	
acceptable	 method.	 The	 median	 cutoff 	 is	 quite	 robust	
against	misclassification	of	extreme	values	and	might	be	
appropriate	when	 considering	 the	 accuracy	of	 the	FFQ	
data.
The	 use	 of	 FFQ	 is	 likely	 to	 introduce	 errors.	 These	
could	be	both	random	and	systematic.	As	this	FFQ	has	
more	 questions	 concerning	 fish	 intake	 compared	 to	 the	









systematically	 related	 to	 factors	 associated	with	 the	 ad-
herence	 categories	 (i.e.	 education	 and	physical	 activity),	
it	could	bias	the	association	between	adherence	category	
and	 other	 factors.	 It	 is	 a	 limitation	 that	 the	 FFQ	 was	
not	initially	designed	to	assess	compliance	with	a	healthy	
Nordic	diet	and	 thus	does	not	 capture	all	 relevant	 food	
groups	such	as	wild	berries	(i.e.	cloudberries,	blueberries,	




at	 the	 time	 of	 data	 collection	 (33).	 Even	 though	 these	
are	relevant	foods	in	line	with	the	rationale	of	the	index	
and	are	relevant	 in	promotion	of	a	healthy	Nordic	diet,	
it	 is	 not	 likely	 that	 questions	 about	 these	 food	 items	 in	
the	 FFQ	 could	 have	 enhanced	 the	 precision	 or	 validity	
of	the	index	as	a	measurement	tool	for	a	healthy	Nordic	
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tween	 countries.	 This	might	 be	 particularly	 relevant	 for	





The	 FFQ	 has	 been	 validated	 through	 several	 studies	




ficient)	 of	 the	 participants’	 intake	 of	 foods/drinks	 con-
sumed	 frequently	 (e.g.	 coffee	 and	milk)	 and	 fairly	 good	
for	 macronutrients,	 but	 weaker	 for	 foods	 infrequently	

















An	 advantage	 of	 using	 the	 a priori	 approach	 (which	
is	 hypothesis-driven	 based	 on	 assumptions	 of	 the	 foods	













food	and	energy	 intake,	and	to	a	higher	 intake	of	 some	
essential	micronutrients.	Trend	analysis	showed	a	positive	
relationship	between	both	healthy	and	less	healthy	foods	
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